Functional and histochemical analysis of MDR3 P-glycoprotein in a tetracycline-controlled gene expression system.
Aim of the present study was to establish a cell system to study the physiological function of human MDR3 P-glycoprotein in cellular phosphatidylcholine (PC) secretion. MDR3 cDNA was expressed in HeLa cells using the tet-off system together with a luciferase reporter gene. MDR3 Pgp expression was turned on upon removal of doxycycline as shown by Western blot analysis. Immunohistochemistry using a specific anti human MDR3 Pgp antibody revealed a prominent staining of MDR3 Pgp covering the cytoplasm and the area of the plasma membrane. In presence of doxycycline MDR3 Pgp expression was turned off. For analysis of PC secretory activity, MDR3 Pgp expressing and non-expressing cells as well as control HeLa cells with low endogenous MDR3 were preincubated with [(3)H]choline for synthesis of cellular [(3)H]PC. Cells were then incubated for 2 h in media with 0-4 mM taurocholate (TC) and release of cellular [(3)H]PC was recorded. [(3)H]PC secretion was observed in presence of TC without impairing cell viability. There was a significant increase in [(3)H]PC excretion in MDR3 Pgp expressing cells compared to non-expressing controls (e.g. 4.5 fold at 4 mM TC), revealing a high efficiency of transport activity (turnover). From the data it is concluded that the MDR3 Pgp expressing cell system under control of a doxycycline responsive promotor is functionally active and provides a tool to further study MDR3 Pgp mediated transport.